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ABSTRACT

An electronic percussion pad includes: a pad main body that
1s formed of a foaming elastomer; and a composite layer that
includes an expandable fiber sheet laminated on a front sur-
face of the pad main body. In the composite layer, fiber of the
fiber sheet and a foaming elastomer of the pad main body are
present, and the composite layer contains bubbles.
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METHOD OF MANUFACTURING
ELECTRONIC PERCUSSION PAD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electronic percussion
pad and a method of manufacturing an electronic percussion
pad.

Priority 1s claimed on Japanese Patent Application No.
2013-170461, filed on Aug. 20, 2013, the content of which 1s
incorporated herein by reference.

2. Description of Related Art

As an electronic percussion pad, a drum pad used as an
clectronic percussion, which detects a strike on a striking
surface with a sensor and generates an electronic sound close
to a sound of a natural percussion mstrument, 15 known. As
such a drum pad, one 1n which an elastic fiber sheet 1s lami-
nated on a front surface of a pad main body formed of an
clastomer to obtain a desired striking feel and reduce a strik-
ing sound 1s known (for example, refer to Japanese Unexam-

ined Patent Application. First Publication No. 2010-262167).
In such a drum pad, a pad main body having a front surface
on which a fiber sheet 1s bonded 1s obtained with a method
including: disposing a fiber sheet 1n molding dies; supplying
an elastomer composition (pad main body-forming material)
to the molding dies; and curing the elastomer composition.

However, the elastomer composition which is the pad main
body-forming material 1s cured 1n a state of being impreg-
nated into the fiber sheet 1n a surface layer portion of the pad
main body. Theretfore, the elasticity of the fiber sheet 1s hin-
dered by an elastomer present in the fiber sheet, and the
surface layer of the drum pad may be hardened. In addition,
the fiber sheet disposed in the molding dies 1s compressed in
a thickness direction thereof by a molding pressure during the
molding of the pad main body, and thus the thickness thereof
1s reduced. As a result, the surface layer of the drum pad may
be hardened.

In this way, when the surface layer of the drum pad 1s
hardened, a desired striking feel cannot be obtained, and a
striking sound increases.

Japanese Unexamined Patent Application, First Publica-
tion No. 2010-2621677 discloses that a foaming silicone com-
position 1s used as the pad main body-forming material. How-
ever, when the pad main body 1s formed of the foaming
silicone composition, the foaming silicone composition
foams 1n a portion where the fiber sheet 1s not present, but the
foaming silicone composition impregnated into the fiber
sheet does not foam suificiently. As a result, the surface layer

of the drum pad 1s hardened.

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above-described circumstances, and an object thereof 1s to
provide an electronic percussion pad and the method of
manufacturing the same, 1n which a desired striking feel can
be obtained and a striking sound 1s small.

According to an aspect of the present invention which was
made 1n order to solve the above-described problems, there 1s
provided an electronic percussion pad comprising: a pad
main body that 1s formed of a foaming elastomer; and a
composite layer that 1s laminated on a front surface of the pad
main body, the composite layer including fiber of an expand-
able fiber sheet, a foaming elastomer which forms the pad
main body, and bubbles.
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2

In this electronic percussion pad, the composite layer in
which the fiber and the foaming elastomer are present con-
tains bubbles and thus 1s superior in elasticity. As a result,
since a surface layer of the electronic percussion pad has a
desired flexibility, a desired striking feel can be obtained and
a striking sound 1s small.

According to another aspect of the invention, there 1s pro-
vided a method of manufacturing an electronic percussion
pad, the method including the steps of: impregnating a foam-
ing elastomer composition into an expandable fiber sheet; and
allowing the foaming elastomer composition to foam and be
cured to form bubbles 1n a composite layer in which the fiber
sheet 1s included.

According to this method of manufacturing an electronic
percussion pad, the electronic percussion pad in which the
composite layer, where the fiber of the fiber sheet and the
foaming elastomer are present, contains bubbles can be easily
and reliably manufactured. In this electronic percussion pad
manufactured as above, a desired striking feel can be obtained
and a striking sound 1s small as described above.

As described above, 1n the electronic percussion pad
according to the present invention, a desired striking feel can
be obtained and a striking sound 1s small.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view showing a drum pad
according to an embodiment of the present invention.

FIG. 21s across-sectional view showing a layer structure of
the drum pad of FIG. 1.

FIG. 3 1s a cross-sectional view showing a process of a
method of manufacturing the drum pad of FIG. 1.

FIG. 4 1s an image showing a cross-section of a drum pad
of Example 1.

FIG. 5 1s an image showing a cross-section of a drum pad
of Comparative Example 1.

DETAILED DESCRIPTION OF THE INVENTION

Hereinatter, an embodiment of the present mvention will
be described with reference to the accompanying drawings.
As an electronic percussion pad according to an embodiment
of the present mvention, an electronic drum 1s used, and a
drum pad 1 which 1s struck by a stick or the like will be
described. The electronic percussion pad according to the
present mnvention 1s not limited to the drum pad 1 and can be

applied to other percussion mput devices.
[Drum Pad]

The drum pad 1 of FIG. 1 includes a pad main body 2 that
1s formed of a foaming elastomer, a composite layer 12 that is
laminated on a front surface of the pad main body 2, a support
body 4 that supports the pad main body 2 from a back surface
thereof, and a sensor 5 that detects a strike. The composite
layer 12 1s a layer in which the foaming elastomer of the pad
main body 2 i1s impregnated into an expandable fiber sheet.
“Front surfaces” of the pad main body 2, the support body 4,
and the composite layer 12 refer to upper surfaces i FIG. 1,
and “back surfaces” thereof refers to lower surfaces 1n FI1G. 1.
This drum pad 1 1s assumed to be used in, for example,
10-1nch to 14-1nch long snare and tom-tom drums of an elec-
tronic drum kit and specifically has, for example, a diameter
o1 200 mm to 300 mm and a thickness o1 10 mm to 30 mm. In
addition, the drum pad 1 may include a cylindrical shell
(drum barrel (not shown)) that surrounds a periphery of the
pad main body 2, and this shell may include a rim at a
front-side end portion thereotf. The size, the use, and the like

of the drum pad 1 are not limited to those described above.
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Referring to FIG. 2, the drum pad 1 has a multi-layer
structure 1n which a foaming elastomer layer 11, the compos-
ite layer 12, and a resin coating layer 14 are laminated on the
front surface of the support body 4. The foaming elastomer
layer 11 forms the pad main body 2 and 1s formed of only the
foaming elastomer. The composite layer 12 1s disposed on the
front surface of the foaming eclastomer layer 11, and the
foaming elastomer of the pad main body 2 and the fiber of the
fiber sheet 3 are present therein. This composite layer 12
contains bubbles. The resin coating layer 14 1s a resin layer
that 1s laminated on the front surface of the composite layer

12.

(Fiber Sheet)
The fiber sheet 3 1s an expandable fiber sheet. The fiber

sheet 3 1s not particularly limited as long as 1t 1s an expandable
sheet, and a well-known fiber sheet may be used. It 1s prefer-
able that the fiber sheet 3 be expandable, that 1s, have a
restoring force when being expanded. It 1s preferable that the
fiber sheet 3 be expandable (two-way stretch) 1n any sheet
plane direction (any two-dimensional direction). As the fiber
sheet 3, a kmitted material (kmitted fabric) i1s preferably
adopted.

The fiber included 1n the fiber sheet 3 1s not particularly
limited as long as the foaming elastomer composition can be
impregnated into 1t. Natural fiber may also be adopted, but
synthetic fiber 1s preferably used from the viewpoint of the
strength of the fiber sheet 3 and the like. Examples of the
synthetic resin include fibers formed of polyolefin resins such
as polyethylene resins and polypropylene resins; fibers
formed of polyamide resins such as polyester resins, poly-
acrylic resins, and nylons; and synthetic resins formed of
copolymers, modified products, and combinations of the
above-described resins. These fibers may be used alone or 1n
a combination of a plurality of kinds of fibers.

Further, when the knitted material 1s used as the fiber sheet
3 as described above, the lower limit of the fineness of the
fiber 1s preferably 140 dtex and more preferably 150 dtex. On
the other hand, the upper limit of the fineness of the fiber 1s
preferably 200 dtex and more preferably 190 dtex.

When the fineness of the fiber i1s less than the lower limit,
the strength of the fiber sheet 3 may be insufficient. Con-
versely, when the fineness of the fiber 1s more than the upper
limat, the fiber sheet 3 15 excessively thick, which may impair
a striking feel.

In addition, the lower limit of the gauge of the knitted
materal 1s preferably 50 G and more preferably 55 G. On the
other hand, the upper limit of the gauge of the knitted material
1s preferably 70 G and more preferably 65 G.

When the gauge of the knitted material i1s less than the
lower limit, the strength of the fiber sheet 3 may be 1nsuifi-
cient. Conversely, when the gauge of the knitted material 1s
more than the upper limit, the cost of the fiber sheet 3
increases, which may lead to an increase 1n the cost of the
drum pad 1.

By controlling the gauge of the knitted material to be 1n the
above-described range and controlling the fineness of the
fiber to be 1n the above-described range, the fiber sheet 3 can
casily and reliably form bubbles in the composite layer 12 due
to the foaming of the foaming elastomer composition as
described below.

In this way, the fiber sheet 1s preferably the kmitted mate-
rial, the fineness of the fiber of the knitted material 1s prefer-
ably 140 dtex to 200 dtex, and the gauge of the knitted mate-
rial 1s preterably 50 G to 70 G. When the fiber sheet 1s the

knitted material having the above-described numerical
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ranges, the fiber sheet 1s superior 1n elasticity and strength,
and thus the composite layer 12 can obtain sufficient elasticity
and strength.

The lower limit of the average thickness of the fiber sheet 3
1s preferably 250 um and more preferably 400 um. On the
other hand, the upper limit of the average thickness of the
fiber sheet 3 1s preferably 800 um and more preferably 600
L.

When the average thickness of the fiber sheet 3 1s less than
the lower limit, the strength of the fiber sheet 3 may be
isuificient. Conversely, when the average thickness of the
fiber sheet 3 1s more than the upper limit, the fiber sheet 3 1s
excessively thick, which may impair a striking feel.

(Pad Main Body)

As the foaming elastomer which forms the pad main body
2, 1 the embodiment, foaming polyurethane 1s used. As a
composition of this foaming polyurethane, a well-known
material 1s used. Specifically, for example, a composition
containing polyol, 1socyanate, and a foaming agent 1s used.
This foaming polyurethane composition may optionally con-
tain various additives such as a curing agent, a colorant, a light
stabilizer, a thermal stabilizer, an antioxidant, an anti-fungal
agent, and a flame retardant within a range in which the
properties of the pad main body 2 do not deteriorate.

The polyol 1s not particularly limited as long as 1t can form
a urethane bond with 1socyanate. As the polyol, for example,
polyether polyol, polyester polyol, polycarbonate polyol, or
polycaprolactone polyol may be used.

The number average molecular weight of the polyol 1s
preferably from 200 to 10000. When the number average
molecular weight 1s less than the lower limit, the reaction
rapidly progresses, and desirable molding 1s difficult to be
performed. In addition, the flexibility of the pad main body 2
may be insufficient. On the other hand, when the number
average molecular weight 1s more than the upper limit, the
viscosity of the foaming polyurethane composition 1s €xces-
stvely high, and molding 1s difficult to be performed.

The 1socyanate 1s not particularly limited as long as 1t can
form a urethane bond with polyol. As this 1socyanate, for
example, tolylene diisocyanate, diphenyl methane ditsocyan-
ate, or hexamethylene diisocyanate may be used.

The foaming agent 1s not particularly limited as long as it
can foam during the molding of the pad main body 2. As the
foaming agent, for example, a thermally decomposable foam-
ing agent that foams by heat may be used. As this thermally
decomposable foaming agent, for example, a hydrazine-
based foaming agent such as oxy-bis-benzene-sulionyl
hydrazide (OBSH) or p-toluenesulfonyl hydrazide; and an
azo-based foaming agent such as azodicarbonamide (ADCA)
or azobisformamide may be used. The decomposition tem-
perature of the thermally decomposable foaming agent 1s
preferably 100° C. to 240° C. 1n consideration of the easiness
of the molding of the pad main body 2.

As described above, the foaming polyurethane 1s prefer-
ably used as the foaming elastomer of the pad main body 2. As
a result, the composite layer which contains bubbles as
described above and 1s superior 1n the bondability between
the fiber sheet and the pad main body can be easily and
reliably formed.

(Support Body)

The support body 4 1s formed of a planar disk in the
embodiment. As a material of the support body 4, for
example, a metal plate such as an iron plate, a steel sheet, a
galvanized steel sheet, or an aluminum plate may be used.
However, the material of the support body 4 1s not particularly
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limited. In addition, the average thickness of the support body
4 1s, for example, 0.5 mm to 3 mm but 1s not particularly
limaited.

On the front surface of the support body 4, the pad main
body 2 1s directly laminated. That 1s, 1n the embodiment, the
support body 4 and the pad main body 2 are bonded to each
other by a foam pressure of the foaming polyurethane
included 1n the pad main body 2. Specifically, the pad main
body 2 and the support body 4 are bonded to each other by
allowing the foaming polyurethane composition (pad main
body-forming material) to foam and be cured on the front
surface of the support body 4.

The lower limit of the peel strength of the pad main body 2
and the support body 4 1s preferably 5 N/25 mm and more
preferably 7 N/25 mm. When the peel strength 1s less than the
lower limit, the bonding state between the pad main body 2
and the support body 4 1s insuilicient, and thus the pad main
body 2 and the support body 4 may be peeled from each other.
The peel strength 1s a value measured according to JIS K
6854-1.

(Sensor)

As shown 1n FIG. 1, the sensor 5 1s attached to the back
surface of the support body 4. This sensor 5 1s bonded to the
back surface of the support body 4 through an adhesive (not
illustrated). A vibration absorbing material may be appropri-
ately interposed between the sensor 5 and the back surface of
the support body 4. In addition, an mstallation position of the
sensor 3 1s not particularly limited, but 1t 1s preferable that the
sensor 5 be attached to substantially the center of the support
body 4. As the adhesive, for example, a reactive adhesive may
be used. However, the adhesive 1s not particularly limited as
long as 1t can bond to the sensor 5.

This sensor 5 detects a strike on the pad main body 2, on
which the composite layer 12 1s provided, and outputs a strike
detection signal from a signal output line (not 1llustrated) to
an electronic sound source (not i1llustrated). As the sensor 5,
for example, a piezoelectric element or a sound collecting
microphone may be used. However, the sensor 5 1s not par-
ticularly limited as long as 1t can detect a strike.
(Description of Layer Structure)

The resin coating layer 14 1s not particularly limited as long,
as 1t 1s a layer that coats the front surface of the fiber sheet 3
included 1n the composite layer 12. For example, the resin
coating layer 14 can be formed by thermally fusing a ther-
mally fusible and elastic film to be bonded to the front surface
of the fiber sheet 3.

As a resin of the resin coating layer 14, for example, poly-
olefin resins such as polyethylene resins and polypropylene
resins, polyurethane resins, polyester resins, or copolymers
of the above-described resins may be used. The average thick-
ness of the resin coating layer 14 1s, for example, 10 um to 80
wm but 1s not limited thereto.

The resin coating layer 14 may be formed of a composite
layer including: a resin which 1s a coating material; and the
fiber of the fiber sheet 3. In addition, the resin coating layer 14
may have a two-layer structure including: a resin layer of a
coating material; and the composite layer that 1s positioned on
the back surface of the resin layer.

The lower limit of the surface hardness (Asker C hardness)
of the resin coating layer 14 1s preferably 10 and more pret-
erably 30. On the other hand, the upper limit of the surface
hardness 1s preferably 60 and more preferably 30.

When the surface hardness of the resin coating layer 14 1s
less than the lower limait, the surface layer of the drum pad 1
1s excessively flexible, and a desirable striking feel may notbe
obtained. Conversely, when the surface hardness 1s more than
the upper limit, the surface layer of the drum pad 1 1s exces-
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stvely hard, and a desirable striking feel may not be obtained.
This surface hardness 1s a value measured according to Asker
C hardness of JIS K 7312.

In this way, it 1s preferable that the electronic percussion
pad further include the resin coating layer 14 that 1s laminated
on the front surface of the fiber sheet 3 of the composite layer
12 and 1s disposed on the front surface of the composite layer
12. By providing the resin coating layer 14 on the front
surface of the composite layer 12, deterioration of the com-
posite layer 12 by a strike or the like can be reduced, and thus
bubbles contained in the composite layer 12 are not dis-
charged from the front surface.

The composite layer 12 1s a layer in which the foaming
clastomer of the pad main body 2 and the fiber and the fiber
sheet 3 are mixed as described above, and the pad main body
2 and the fiber sheet 3 are strongly bonded to each other
through the composite layer 12. This composite layer 12 1s
formed by the foaming elastomer composition being impreg-
nated into a part (back surface) of the fiber sheet 3 and being
cured.

The lower limit of the expansion ratio of the composite
layer 12 and the foaming elastomer layer 11 1s preferably 1.2
times and more preferably 1.5 times. The expansion ratio
refers to a value obtained by dividing the volume of the
foaming elastomer composition after foaming, which 1is
obtained on the assumption that the liquid foaming elastomer
composition foams under atmospheric pressure, by the total
volume of the composite layer and the foaming elastomer
layer which are actually molded. On the other hand, the upper
limit of the expansion ratio 1s preferably 3.5 times and more
preferably 2.5 times.

When the expansion ratio 1s less than the lower limait, the
foam pressure 1s excessively low, and thus the bond strength
between the foaming elastomer layer 11 and the support body
4 may be weakened. Conversely, when the expansion ratio 1s
more than the upper limait, the internal pressure of the molding
dies 1s excessively high, the molding dies cannot endure the
pressure, and the composite layer 12 and the foaming elas-
tomer layer 11 cannot be molded. In addition, high cost 1s
required to manufacture molding dies that can endure the
pressure.

The porosity (ratio of pores where the elastomer and the
fiber are not present) of the composite layer 12 1s preferably
30% and more preferably 40%. On the other hand, the upper
limit of the porosity 1s preferably 80% and more preferably
70%.

When the porosity 1s less than the lower limit, the compos-
ite layer 12 1s excessively hard, and a desirable striking feel
may not be obtained 1n the drum pad 1. Conversely, when the
porosity 1s more than the upper limit, the composite layer 12
1s excessively tlexible, and the strength thereof may be 1sut-
ficient for a strike. In addition, 1t 1s preferable that the porosity
of the foaming elastomer layer substantially the same as the
porosity of the composite layer 12. Specifically, the porosity
of the foaming elastomer layer1s 1 to 1.2 times the porosity of
the composite layer 12.

In this way, the porosity of the composite layer 12 1s pred-
erably 30% to 80%. By setting the porosity as described
above, the composite layer can obtain suificient elasticity and
strength. This porosity can be measured from an apparent
density calculated according to “Cellular Plastics and Rub-
bers-Determination of Apparent (bulk) Density” of JIS K
7222,

The average value of cross-sectional areas of the bubbles of
the composite layer 12 is preferably 2,500 um~ to 40,000 um-.

When the average value of the cross-sectional areas 1s less
than the lower limit, the effect of improving the elasticity of
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the composite layer 12 by the presence of the bubbles may be
insuificient. Conversely, when the average value of the cross-
sectional areas 1s more than the upper limit, the bonding
between the pad main body 2 and the fiber sheet 3 may be
isuificient. The average value of the cross-sectional areas
can be obtained by cutting the bubbles 1n the thickness direc-
tion thereof to obtain cross-sections and dividing the total
cross-sectional area of the bubbles by the number of the

bubbles.

As described above, the foaming elastomer layer 11 1s a
layer which forms the pad main body 2, and the back surface
of the foaming elastomer layer 11 1s bonded to the front
surface of the support body 4 by the foam pressure. The
thickness of the foaming elastomer layer 11 1s not particularly
limited, and the average thickness of the foaming elastomer

layer 11 1s, for example, 5 mm to 20 mm.
| Method of Manufacturing Drum Pad]

Next, a method of manufacturing the drum pad 1 will be
described.
The method of manufacturing the drum pad 1 includes:

a process (resin coating layer forming process) of forming,
the resin coating layer 14 on the front surface of an expand-
able fiber sheet 3:

a process (foaming elastomer composition supply process)
of impregnating the foaming elastomer composition into the
fiber sheet 3:

a process (foaming and curing process) of allowing the
foaming elastomer composition to foam and be cured to form
bubbles 1n a layer in which the fiber sheet 3 and the foaming
clastomer composition are mixed; and

a process (sensor attaching process) of attaching the sensor
5 to the back surface of the support body 4.

In the resin coating layer forming process, the resin coating,
layer 14 1s formed by thermally fusing a thermally fusible and
clastic film to be bonded to the front surface of the fiber sheet
3. In the resin coating layer forming process, a method can be
adopted, the method including: coating the front surface of
the resin sheet 3 with a resin coating layer-forming material;
and drying the resin coating layer-forming material.

In the foaming elastomer composition supply process, first,
as shown 1n FIG. 3, the liquid elastomer composition 1s sup-
plied to the molding dies 6 for molding the pad main body 1n
a state where the fiber sheet 3 1s disposed on the bottom
surface of the molding dies 6 such that the resin coating layer
12 faces downward. Next, the support body 4 1s fixed so as to
close an upper opening of the molding dies 6. In this foaming
clastomer composition supply process, the elastomer compo-
sition 1s 1mpregnated into a region ranging from the back
surface of the fiber sheet 3 to the back surface of the resin
coating layer 14.

In an 1llustrated example, the fiber sheet 3 1s disposed to be
positioned on the bottom surface of the molding dies 6 such
that the support body 4 functions as a cover of the molding,
dies 6. However, the support body 4 may functions as the
bottom surface of the molding dies 6, and the fiber sheet 3
may be disposed to be positioned on the top surface of the
molding dies 6.

In the foaming and curing process, the foaming elastomer
composition supplied from the molding dies 6 as described
above 1s allowed to foam and be cured. As a result, the pad
main body 2 1s formed and the composite layer 12 having
bubbles 1s formed as described above. In addition, in the
foaming and curing process, the support body 4 and the pad
main body 2 are bonded to each other by a foam pressure of
the foaming elastomer composition. Specifically, the foaming,
clastomer composition foams by, for example, being heated
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and 1s cured by polymerization of polyol and 1socyanate. As a
result, the pad main body 2 1s molded and 1s bonded to the

support body 4.

This foam pressure (internal pressure of the molding dies 6
in the foaming and curing process) is preferably 1.2 kgf/cm?
to 5.5 kgf/cm”.

When the foam pressure 1s less than the lower limit, the
suificient bonding between the pad main body 2 and the
support body 4 may not be obtained. Conversely, when the
foam pressure 1s more than the upper limit, high cost is
required to manufacture the molding dies 6 that can endure
the pressure, which may lead to an increase in manufacturing,
COst.

In the sensor attaching process, the sensor 3 1s attached by
bonding to the center of the support body 4. The sensor
attaching process may be performed after the foaming and
curing process or before the foaming elastomer composition
supply process.

Advantageous Elfects

In the drum pad 1, the composite layer 12 1n which the fiber
of the fiber sheet 3 and the foaming elastomer of the pad main
body 2 are present (mixed) contains bubbles. Due to these
bubbles, the composite layer 12 1s superior in elasticity, and
the surface layer of the drum pad 1 has a desired flexibility.
Therefore, 1n the drum pad 1, a desired striking feel can be
obtained, and a strike sound 1s small when the drum pad 1 1s
struck.

Further, 1n the drum pad 1, during the molding of the pad
main body 2, the fiber sheet 3 disposed 1n the molding dies 6
1s compressed 1n a thickness direction thereof by a molding
pressure. However, the bubbles are formed in the composite
layer 12 by allowing the foaming elastomer composition,
which 1s impregnated 1nto the fiber sheet 3, to foam. There-
fore, the surface layer of the drum pad 1 has a desired flex-
ibility as described above.

In addition, the drum pad 1 includes the resin coating layer
14. Theretfore, deterioration of the composite layer 12 by a
strike or the like can be reduced, and thus bubbles contained
in the composite layer 12 are not discharged from the front
surface. Further, when the composite layer 12 1s formed, the
resin coating layer 14 inhibits the bubbles formed 1n the fiber
sheet 3 from being discharged from the front surface of the
composite layer 12. Accordingly, desirable bubbles can be
formed 1n the composite layer 12 easily and reliably.

In addition, the pad main body 2 1s directly bonded to the
support body 4 by the foam pressure of the foaming elastomer
composition. Therefore, 1t 1s not necessary to provide an
adhesive layer between the pad main body 2 and the support
body 4, and thus the manufacturing cost can be reduced.
Further, since the drum pad 1 does not include an adhesive
layer between pad main body 2 and the support body 4, the
detection time of the sensor 5 1s not delayed by the adhesive
layer, and the sensitivity of the sensor 5 1s satisfactory.
|Other Embodiments]

The embodiment has the above-described configurations

and exhibits the above-described advantageous effects. How-
ever, the present invention 1s not limited to this embodiment.
Various design modifications can be appropriately made
within the scope of the present mnvention.
That 1s, 1n the description of the embodiment, the pad main
body 1s formed of the foaming polyurethane. However, the
pad main body may also be formed of foaming silicone rubber
or the like. As the foaming silicone rubber, for example,
foaming silicone rubber having a siloxane bond such as foam-
ing RTV silicone rubber may be used.
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In addition, 1n the present invention, the support body 1s not
an essential component. Further, even when the electronic

percussion pad includes a support body, it 1s not necessary
that the pad main body and the support body be bonded to
cach other by a foam pressure of the foaming elastomer. That
1s, an adhesive layer may be interposed between the pad main
body and the support body to bond the pad main body and the
support body to each other. As an adhesive forming the adhe-
stve layer, for example, an acrylic adhesive may be used.

In the electronic percussion pad, a fabric material such as
non-woven fabric may be disposed on the back surface of the
foaming elastomer layer. When a fabric matenal 1s disposed
on the back surface of the foaming elastomer layer, 1t 1s
preferable that an adhesive layer be interposed between the
tabric material and the support body. As an adhesive forming
the adhesive layer, for example, an acrylic adhesive may be
used.

In addition, 1n the description of the embodiment, the drum
pad includes the resin coating layer. However, 1n the present
invention, the resin coating layer 1s not an essential compo-
nent.

Further, in the description of the embodiment, the resin
coating layer and the composite layer are bonded to each
other by impregnating the foaming elastomer composition
into the back surface of the resin coating layer. However, the
present invention 1s not limited to this embodiment. That 1s, a
fiber layer in which the foaming elastomer (and the fiber of
the resin coating layer) 1s not present and only the fiber of the
fiber sheet 1s present may be provided on a surface above the
composite layer including the fiber and the foaming elas-
tomer (between the composite layer and the resin coating
layer), by allowing the foaming elastomer composition to
toam and be cured before the foaming elastomer composition
1s completely impregnated into the fiber sheet (before being
impregnated into the back surface of the resin coating layer).
This configuration 1s also included 1n the scope of the present
invention. Even when the fiber layer 1s provided 1n this way,
the resin coating layer may not be provided.

EXAMPLE 1

First, a polyurethane film was laminated on a fiber sheet
obtained by knitting polyester fiber having a fineness of 160
dtex at 60 G. As aresult, a fiber sheet having a front surface on
which a resin coating layer having an average thickness o1 20
um was formed was prepared. The average thickness of this
fiber sheet was 400 um.

In a state where the fiber sheet was disposed on the bottom
surface of molding dies, a liquid foaming elastomer compo-
sition was supplied thereto, and a support body 1s disposed to
function as a cover of the molding dies. As a result, the
molding dies are closed.

As this foaming elastomer composition, a composition
containing 25 parts by mass of an 1socyanate component, 0.5
parts by mass of a foaming agent, 1 part by mass of a foam
stabilizer, 0.2 parts by mass of a catalyst for accelerating the
curing of the foaming elastomer composition, and 0.3 parts
by mass of a catalyst for accelerating the foaming of the
foaming elastomer composition with respect to 100 parts by
mass ol a polyol component was used.

As the polyol component, PTMG 2000 (manufactured by
Mitsubishi Chemical Corporation) was used.

Asthe 1socyanate component, carbodiimide modified MDI
(manufactured by BASF INOAC Polyurethanes Ltd.) was
used.

As the foaming agent, water was used. As the foam stabi-
lizer, a silicon-based foam stabilizer was used.
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As the catalyst for accelerating the curing of the foaming
clastomer composition, triethylenediamine was used. As the

catalyst for accelerating the foaming of the foaming elas-
tomer composition, pentamethyldiethylenetriamine was
used.

As the support body, a galvanized steel sheet having a
thickness of 0.8 mm was used. The molding dies were pro-
vided such that the average thickness of the molded pad main
body was 15 mm.

In the molding dies closed as described above, a pad main
body-forming material was allowed to foam and be cured at a
temperature of 55° C. for 30 minutes.

The foaming elastomer composition was put into the mold-
ing dies such that 1t free-foamed 1n an amount approximately
1.5 times to 2 times the volume of the molding dies. Specifi-
cally, 250 cc of the elastomer composition was put into the
molding dies having a volume of 615 cc. When the elastomer
composition free-foams, the volume expands to 4 times, that
1s, 1000 cc. However, since the elastomer composition was
allowed to foam and be cured 1n the molding dies as described
above, the volume did not expand to more than 615 cc. There-
fore, the expansion ratio of the pad main body was 1000
cc/615 cc, that 1s, 1.62 times. This expansion ratio can be
adjusted by adjusting the amount of water as the foaming
agent. For example, the expansion ratio can be adjusted to 6
times by adjusting the amount of water. As described above,
the foaming polyurethane composition did not expand to
more than 615 cc, but the non-expanding volume contributed
to a foam pressure. This foam pressure was 1.2 kgf/cm? to 5.5
kef/cm®. The porosity of the pad main body was 0.60, and the
Asker C hardness of the pad main body was 40.

In the drum pad of Example 1, as described above, the pad
main body was molded by allowing the foaming elastomer
composition to foam and be cured. By allowing the liquid
foaming elastomer composition to foam after being impreg-
nated into the fiber sheet, as illustrated in F1G. 4, bubbles were
present 1n the composite layer 12 (layer including the fiber
and the elastomer) formed by curing.

COMPARAIIVE EXAMPLE 1

In Comparative Example 1, a foaming elastomer compo-
sition containing 25 parts by mass of the 1socyanate compo-
nent, 0.5 parts by mass of the foaming agent, 1 part by mass
of the foam stabilizer, and 0.5 parts by mass of the catalyst for
accelerating the curing of the foaming elastomer composition
with respect to 100 parts by mass of the polyol component
was used. That 1s, in Comparative Example 1, the foaming
clastomer composition not containing the catalyst for accel-
erating the foaming of the foaming elastomer composition
was used. A drum pad of Comparative Example 1 was
obtained with the same method as that of Example 1, except
that the above-described foaming elastomer composition was
used. In the composite layer of the drum pad of Comparative
Example 1 obtained as above, bubbles were not present as
shown 1n FIG. §.
<Striking Feel Test>

In the drum pad of Example 1, a desired striking feel was
obtained compared to the drum pad of Comparative Example
1. Specifically, 1n the drum pad of Example 1, a soit striking
teel was obtained; however, in the drum pad of Comparative
Example 1, a soft striking feel was not able to be obtained. In
addition, 1n the drum pad of Example 1, a striking sound 1s
smaller than that of the drum pad of Comparative Example 1.

As described above, in the electronic percussion pad
according to the present invention, a desired striking feel can
be obtained and a striking sound 1s small. Therefore, the
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clectronic percussion pad can be desirably used 1n electronic
musical mstruments such as electronic drums.

While preferred embodiments of the mvention have been
described and shown above, 1t should be understood that these
are exemplary examples of the mvention and are not to be
considered as limiting. Additions, omissions, substitutions,
and other modifications can be made without departing from
the spirit or scope of the present invention. Accordingly, the
invention 1s not to be considered as being limited by the
foregoing description, and 1s only limited by the scope of the
appended claims.

What 1s claimed 1s:

1. An electronic percussion pad comprising:

a pad main body that 1s formed of a foaming elastomer, and

a composite layer that 1s laminated on a front surface of the

pad main body, the composite layer being a layer in
which the foaming elastomer of the pad main body 1s
impregnated nto an expandable fiber sheet; wherein
bubbles are formed 1n the composite layer by allowing
the foaming elastomer impregnated 1nto the expandable
fiber sheet to foam; wherein the average value;

of cross-sectional area of the bubbles is 2,500 um” to
40,000 pm=.
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2. The electronic percussion pad according to claim 1,
wherein the foaming elastomer 1s foaming polyurethane.

3. The electronic percussion pad according to claim 2,
wherein a porosity of the composite layer 1s 30% to 80%.

4. The electronic percussion pad according to claim 2,
further comprising a resin coating layer that 1s disposed on a
front surface of the fiber sheet or the composite layer.

5. The electronic percussion pad according to claim 2,
wherein the fiber sheet 1s a knitted material, a fineness of fiber
of the knitted material 1s 140 dtex to 200 dtex, and a gauge of
the knitted material 1s 50 G to 70 G.

6. The electronic percussion pad according to claim 1,
wherein a porosity of the composite layer 1s 30% to 80%.

7. The electronic percussion pad according to claim 1,
further comprising a resin coating layer that 1s disposed on a
front surface of the fiber sheet or the composite layer.

8. The electronic percussion pad according to claim 1,
wherein the fiber sheet 1s a knitted material, a fineness of fiber
of the knitted matenial 1s 140 dtex to 200 dtex, and a gauge of
the knitted material 1s 50 G to 70 G.

G ex x = e
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